# 



A 10/523888 

STDIWd PCT/PTO 0 4 FEB 2005 



KR 20-0323680 

A non-combustion polystyrene panel 

Disclosed herein is a non-combustion polystyrene panel with higher 
incombustibility and less generation of poisonous gas in spite of flame. 

The non-combustion expanded polystyrene panel has coated structure formed by 
coating with sodium silicate and fusing by microwaves on the surface of expanded 
polystyrene, and its manufacturing process comprise the steps of: preliminary expanding 
of expandable polystyrene to 1-5 mm size particles, applying the aqueous solution of 
sodium silicate on the surface of the expanded polystyrene particles, and heating and 
fusing the coated expanded polystyrene particles. It is preferred that the composition of 1 
liter aqueous solution of sodium silicate with the concentration of 10-90% and 1 kg 
mixture of 30-40 wt% of calcium carbonate, 30-40 wt% of aluminum hydroxide and 
30-40 wt% of talc, is applied to the surface of preliminary expanded polystyrene. 

The present invention is using microwaves to fuse the flame retardant 
composition to the surface of expanded polystyrene and thus produced non-combustion 
polystyrene panel of the present invention is less combustible than the expanded 
polystyrene of prior art using steam heating to fuse the flame retardant, because it loses 
less retardant during heating step using steam. 
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£ 1 

n'tH ^sRr 71* n «-o>si #efl7l # 

tt#,^^°^ol-H- S 3 3*1*3. 3D % -g-SHsM tt^-fr ^Al^l u+<g #a)iEl^I sfl^ofl 

■atHAS <&7}±q ^]<Q El ^(polystyrene)^: S\SL 7}*\-$-v\ Jfi^oj ^Jl, Lfl^(»7Xte),^ < a^, u o 1 -€- 

^.^^ 3 ^ 7>^ol Bfl^-cHl £^5., ?t^*flJL, **|*l<Sa*f). ^7]), ^-g-^- § zJ-# 



^B-IM", S^rofl^ -g-g-*}^, SWl <&±*}7] nfl£-»ll <^ 7\*\ *%^SL3. \+<3S*7> fl*H*]al 

^7fl^l -T-S ^**>ol 5Ufe id^fl- fS-S- \+-a7fl£ ^STjl S^-§-, SKsLTjl ojAloJl^Efle SJ.^ ^-^^5^-, 
^ irjj-g-f-g- #61^^7)1 ^Ofl ^ 7>SVfe T^t}. 

S-Ul^Sll^- A, Cl 331^ aSlAl^oflEfl 5., Ee)U.S.S.2)l-&, E^H. SS .2ll^ 0 > 1 °fl 31 = § -gr "f \+<S Jl^ 

shi 3^v*i am. 

EE'S, "SiTll S^-i-l! sll-1-All-S.cllt!:, i#S.SAl#SifflEl-cfl?l-, <* ^ S^-s)- s.^6\]^^-s. #e)^El 
3l7fl ^xisi v+<3*1)3.a1 ^-8-slJi 

«lt? 7-1 #S CD?! 2} 2]#S.Al#5. ^!E}-Cll^-1-Sl ^-g-xl^jfe Al #0] % H}ig-o\) X$Z\- ^E^El^Tll ^] 

21 S<SJl3.Sl ol<$o] ^-olsl-71 nfl^oll \+<^Ajol 1 ^ ^1 ^ ^ ^ o] 

£$h f-^j-21 \+<S #5l^El^l ^121 7fli^ ^aliEl^l^l <£5L7.fl:sLAl Q^M^M^)^ 
?J ^"S^ al^(bead)l- ^r^7]S. ^3.^7^1, Hl«=* \+<?l^^- «"^1 1"S<H1 ^Jl ^7)3. 7}<gZ}<q 

lV7l-^7l- 78°C °l A o v 2l -go)] 2l«ll ^^■sl-'a^ -S-^/d^^^lJl, t^^^ f-Bl^Blii!! -§--§: ?*7&3_7\3_ ^^fl^tl-cl-. 

nE-luf oisf ^#7Hi oj^v -g-^.^^iq-^^M-l \+^7i)7l- ^#7Hi eisfl -tijTl^lTll 51 O] \i^^o) 

7<\Z}S\7)} €4. 

^1-8- £1^ ^ E)S. 1-21 7g o. Q K 711-1- ^7>Sl-^ 7fl^Sljl Sf7fl7> 

7^-f JLlS. °JSM ^El£-g-ol ^-o). Hj-El- ^Eiiflsl Jl^^-ol ^>ol7ll Hl^, S^^-ofl ^££l^ -f 1,+^^ 

nl^l 7-V7i|el-51 vJr^-i: ^ai u i?l^l ^^^1^. 
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Jio^ol o]Jf jr A ]. -b}^, y)^^ 

£ Jl^-Sr ^7)2}- ^l^-fr S^^olli l-T^jO. <£±S\*\ O^Kr V+«3Sl £ 



it'Jl-a] ^ ..ji -xv -g- 

-g- 3.°} #7] fl-^cHl #-B-e|7V ^ -g-^* ^ Sicf. 

-3- i"?! V+<£ #el^El^ sfl-i^ ^.5. 10~90%<?1 #7l ^-g^ u ofl 30-40^^=%, ^M^-f^l^- 

30~40f^% ^ S3 30-40^^=% 5- o] =.ol^l^ ikgo] ^t^s)^ <ij o] Hj-av 3)^1-4. 

^r*!-§- iWl-Tr itV M-^ ^3L#el^El^l sfl^-g- ^S#el^El^2l s.^} #-B-el7V S^Slal 7><S^cH 

2l*fl ^iLsL *bc}. 

^"71 7}<^^o]} °] Sfl S^l C^g. *VC]-. 

^ jioj- o. ^ io-90% 1 ?] -8-71 ^-g-oJj 1« oil <&#*}:# 30~40f^%. ^Sj-^nl^- 30~40f^% ^ 
*3 30~40f^% S. c»l s-ol^^ lkgol ^S^sq^ ^-g. s.^) o. s ^-d- 

A <M Jioj-Sl m^oll ^}^, \i<£ #5liEl^l fl^i^ ^-g-^, H^tt^. ^#5}- 

Q^v]^ 0 } A l-g-5l°.S ^l^Al v+<g S^ol o]-^al O.S o|^-C>l^J7 o>ol a ^.3l.oj 7 }<Xo]] o^sfl -g-aj- Al ^1 o. SM ) £i 
Si uf-a^ol ^Ajojol ^.^Aj^. ^^ A1 ^ C |. 

a. J70J ^ei^El^ ufl^^- sl-<goil£ Ir^-sl-ji <?l^sl^ ^1-Ms>^ Stb, ^154^? 'tf-g^sl 
\+<a^2l 7-1 « 0 >AltVnl-. 

°l2l- £^ a. Jioj- uj.<^ ^iej^E]^) 2^,2- i^^^S-Ai ^iiHl^El^Sl S-go)l ^-^^7^ 51^5)51 2J Xj ^- 
1-^tflollA-l 7}<l^cj«=ll SlsflAi -g-al-sjd-. 

^71 ti^el^El^!^ l-el^El^o)] ^- 5 ^l S Ai ^^({gjgi) ^^(-^-Ej,^^--.)-. ^aItJ ^Aj Hic (bead) 

: F?- A ]-'4S#(sodium silicate)al-3l£ sl-xr fl-a-^cf^ ^fl-iV M-H#(Na 2 SiO 3 ), o. ^^91 2. 

2Sfl-^u|-B#(Na 4 SiO 4 ), <>lfl-AVi-l.E-§.( Na 2 Si 2 0 5 )§• ^7^7} Si^-M- li-f- °flE}-^Aj. l 4E. g .( Na Si0 
3 )# A V-8-^4. 

^EHKMH-f-CNa 2 SiO 3 )^#°fl S^--^ ^-8-°-!]^- 7>^^«fl(SP7K7>«?)^^ , tt 7 >£l^< 5 l €4. 

^, 2Na 2 SiO 3 + H 2 O = Na 2 SiO 2 O 5 + 2NaOH wV-g-AS. ^-ti^^CTT-LMB*)^ ^ ^-g-°Jjol ^nf. 

#71 ^#4iCHl^ #^£l* £^H A 1 ®*\] ^S#Hl^El^2l i^ofl a ^ * -g-^Al^ ^ oicf. 

#71 -§-fi-sl(water glass)^ ol#3}-f7-4i2f ^^Bll- •g-sflsflT.-l <£ T^^^el <^(^)# ^Itt ^r-g-^^-S. sVcf. <y-^- 
21^ clI^lS Na 2 14^7.1^ K 2 0# 7.>^-§}7l£ 3i#-S- Na 2 O • nSiO 2 (n=2-4)2H) ^^sl 

Fe 2 0 3 3. 3<H 5fl ji. ^^-^r 10~30%<^14. fl-^ 1.300-1, 500^^7.1 -g-g-^A-l ^-xg^ ^ 
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J£th -y-7) U-i-fa)^^ x^oj] £is)-7] ^£ 10-90%«il #71 ^^q- ^/SE^r S~frE| ^-g-°J> 

U <H] *tH&# 30~40f^%, ^^t^-nlw ^/31fe ^^ZLtil^ 30-40^^% ^ %H 30~40#^% S. o| 
<H*lfe- ^^-i- lkg°) ^■^•S^sl^l, o] ^.^-#ol tlfejiEl^s] &#d\] 7>1h]<H -g-^c^. 

7}<S-£- a)-o|HS.3l)-S. 7><g5H A 1 ^S^E^E}^ a^oll £?J-# ^-g-^o] ^T^SH 7 }<gS] 

^7] ^^(calcium car bonate;CaCO 3 )£- ^1^4 ^.g-oj} ££-^ -g^tt 7j-$- ^ 

JE*h ^^°i^Dl^-(Al 2 O 3 • 2H 2 O) S^r ^^V^Hl-#(Mg(OH) 2 )-& 7>«g*>^ #•§- »£#S>7fl S)fe cfl ^ 

A oM t£L(talc; Mg(OH) 2 Si 4 O 10 ) *r-& %^Sr ^oM- 5^ fl^ii^- ^-g-^ Sfe 

tifeliEia Hl = (bead)S l~5mm37|S 1a> ^S.^}JL, 1*> Ihi^l #^^^^4^71 ^it} ^-g-<3j* 
~r 91°-^, 1*} #e1^El^s] &#*\] #-fj-e| ^-g-°Jj-fr ^s.o.S *a>§H ii^ltt <r£ 5U<}. 

t^sHa] vW^sL^si 7 >1sH ^MkL<} l-^-El* -g-zj-Ajtlnf. ^l^fl n}ol3S4oll 2] & 7}<*^ ^ifl^ 

«f i§- ^fl^l 10^-^ £ 7V<S*!-t}. 

A o v 7l fl-a-^c> ^/Sfe -i-S-els. ol^^lfe N+'S^ ^-g-^ 1« 10~90%)<H] ^<l>^:# 30-40^^=%, ^ 

^•Sl- 0 J-^-nl^- 30~40f=^% ^ 30-40^^=%^. ol^<H^lfe 1kg* ^fsM ti€ ti^^^El^l 

°1 l!:^^ 0 !) ^^«>1 ^cfl5]cH 1-^>.E)?12] X'Sofl Si^^l ^aVs).^- s. D j ^-o,] ^ 

^71 ^^"l-oll^ #Cfll- ^SH ^VS1- D >3.X.11^ Cl |7H« ^ SW. 

A> 7 ) o^eV 7V<i^- Aj-71 ^^^l S-QQ #^7]-# ^^-A]^ 1-g: ^^*>7fl sj-fe 7><gA] 

7jCf. 

^, ^5.^1 #EliE]^l ^ A >*H) ^^-#^^1 #^"71-21 £^0.5. 

^^1) ^7J ^Aj-o. ^.5^^] ^O^Aj^.^- ^5>Al7]Xl 0>qs>Jl ^"i^^AiEl^ 3fl^^ 7^ 

4^^o\] 21*11 ^12^ ti^eliEl^l a)) ^-g, la-^olss. <a^Hl o]-qt!-4. 
^ ^ 3i 0 Jr-& #71 AjAi^oi] ^-^s]^i ofqsi-ji 3.<?vs) ^ai 2 ). ^^s. oi^-^-o] gjo] ^ 
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^■Sl-^nl^- «/2Efe ^r^' :, l-^.Ml'#ol A>-§-£]5..g. *]]2,X\ \$<£ S.^o] <£^2{ o_S -f.<>|xlj7 3i|.<*Hl£ ^-^-§>J1 
<£±S)x] o}^Z}a) o.^ 7 }^5\ ^Ag °- ^^A]^^. 



(57) i V ?\ 'i'^ 

^JnF* 1. 



3^*3. 
St 2 -* 4. 

3 * 0 H1 $1°]*], "5-5. 10~90%°J #7] ^-g-<*> 1< e^aj.^ 30 _4o^^% ( ^-i^-ti^lw 30 ~40^^=% ^ * 
3 30-40?^% S. °}^°]x\±= lkg°l ^^Sl^r 3-§- ^-^^-S <d-°J til-Bl^E}^ 3j)^. 

St 1 * 5. 

u ii#al^E]^sl K^o\] #-f|-e|7l- 7><a^ia:c»fl 3* ^'^-S ^5L#e)^^^ sfl^ 



St 1 * 6. 
St** 7. 

6 %H1 SlH^i, 10~90%°J #71 ^-g-°» 1« ofl ^a>^- # 30-40^^=%, ^r#Sl- 0 ^ol^- 30~40^% ^ * 
3 30-40^^=% S ol^.oixl^ lkg°l ^^"2:^slfe ^J* ^-'S^-S. sl-fe ti^el^Elsil sfl^. 

^1 1 #. Afl 2 #, ^1 4 # ^H^l ^1 7 ## t!- %H1 ii^^, #7l 7}<i^r^ v}o}3L3.3).d\} s^sfl 7>9Jsl-^ ^ 
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